
served for long-term storage maintaining its germinative 
capacity. At the Same time methods for germination-tests 
"in vitro" had to be tested. 

2. The water content of pollen of the coniferous genus 
Larix, Picea, Pinus and Pseudotsuga could be reduced to 
1.5% of the fresh weight by 48 hours of freeze-drying at a 
temperature from +15O C to -30° C and a pressure of 10W3 
Torr. Germinationtests of pollen treated in this way show- 
ed a clone-related sensitivity to freeze-drying. Pollen of 
some trees of the species investigated lost its germinative 
capacity in part or totaly whereas that of others remained 
unchanged. Due to the significant individual differences in 
reacting on the treatment applied, it is necessary to test 
germinative capacity "in vitro" immediately after freeze- 
drying. For these tests the methods of "Moist Chamber" 
and "Hanging Drip" proved to be specifically suited. 

3. The germinative capacity of pollen conserved by 
freeze-drying can be maintained to a high degree for a 
long period if the temperature during the storage is around 
- lOU C and simultaneously damping of the pollen can be 
prevented. 

4. Field crossings with pollen conserved by freeze-drying 
and stored up to 4 years at  -10° C yielded seeds and seed- 
lings not different from the results of uncontrolled pol- 
lination. 
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Heritabilities of Growth and Crown Characteristics of Arizona Cypress 
By J. F. GOGGANS and R. J.  MEIER^) 

(Received / revised August 1973) 

The coastal plain of the United States bordering the 
Gulf of Mexico does not have a native conifer suitable for 
Christmas tree production. Arizona cypress (Cupressus ari- 
zonica G K ~ B N C )  has been tried with varying success. Serious 
problems encountered are poorly shaped trees, poor foliage 
color, and multiple stemmed trees. The exact seed source 
locations of these earlier plantings are unknown, but they 
are thought to be from areas in the vicinity of Gila County 
and Oak Creek Canyon (Sedona), Arizona. 

In 1964, the Agricultural Experiment Station, Auburn 
University undertook the task of genetic improvement of 
Arizona cypress for use as Christmas trees in the south- 
eastern United States. In the summer of that year the 
Station sponsored a seed collection trip to the southwestern 
United States and northern Mexico (POSEY and GOGGANS; 

l )  Professor of Forestry and Research Associate respectively, 
Auburn University Agricultural Experiment Station, Auburn, Ala- 
bama, 36830. Gratitude is expressed to J. A. MCGUIRE and J. C. 
WILLIAMS, respectively Assistant ana Associate Professors, Research 
Data Processing, for their assistance in the statistical analyses. 

1967) to obtain seed and specimens from the species 
throughout its natural range. The seeds are borne in sero- 
tinous cones with bossed scales, facilitating collection in 
any season. Variation within and between stands was 
sampled. This report is based on a portion of the plantings 
resulting from these collections. 

Materials and Methods 

Areas of collection are shown in Figure 1 and described 
in Table 1. One hundred to 300 cones were collected from 
12 or more trees per source. Where possible the trees were 
several hundred feet apart to minimize the chance of col- 
lecting from closely related trees. Each individual tree 
seedlot was divided into halves. One half was planted in 
the Auburn Forest Tree Nursery, Auburn, Alabama in 
March, 1965. Seedlings were lifted in the spring of 1966 and 
planted. 

The experimental area was relatively flat, moderately- 
drained bottomland near Tuskegee, Alabama. The soil 
ranged from sandy loam to fine sandy loam. The experi- 
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